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Flow-field Dependent Variation Approach 
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Fully explicit .v,,.v 2 -»l Fully implicit 


Control Volume Finite Element Method 



BtiV = - 1 V-(F + G)dV = - I (F i + G,)n,dr 


Computational Grid 



Reaction of Premixed Hydrogen and Oxygen 
using Two Step Global Combustion Model 
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Elapsed Time (sec) 







Parallel Programming: Processes and Threads 
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Multi-threaded Programming 
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Additive Schwarz 






Domain Decomposition 

Additive Schwarz Method with Overlapping Sub-domains 
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Each interior node is solved in an implicit fashion in exactly one sub-domain. 




Processor Load Balancing for the Ideal Case 



Processor Load Balancing in the “Real World 




Increasing the Number of Sub-domains Improves Load Balancing 



End of Timestep 
Synchronization 





Multi-threaded Programming Implementation 



ecompose the domain 





Multi-threaded Programming Implementation 



Spawn threads and execute until stack is exhausted 


Computational Benchmarks 


















Conclusions and Future Plans 
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